OVERVIEW OF CHEYNE-STOKES 
RESPIRATION (CSR) DISCRIMINATION 
TECHNIQUE 



DURING CSR WHILE THE PATIENT IS 
ASLEEP, DETERMINE PERIODICITY 
ASSOCIATED WITH CSR 

I 

COMPARE CSR PERIODICITY AGAINST 
THRESHOLD BETWEEN CONGESTIVE 
HEART FAILURE (CHF)-INDUCED CSR 
AND CENTRAL SLEEP APNEA (CSA)- 
INDUCED CSR TO DETERMINE SOURCE 
OF CSR 

i 



IN RESPONSE TO DETERMINATION OF 
SOURCE OF CSR: 

DELIVERY APPROPRIATE 

THERAPY; AND 

RECORD DIAGNOSTIC DATA 



FIG. 2 
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OVERVIEW OF CHF EVALUATION 
TECHNIQUE 



DETECT PERIODICITY ASSOCIATED 
WITH CSR 



I 



EVALUATE THE SEVERITY OF CHF 
BASED ON THE PERIODICITY- WITH A 
RELATIVELY LONG CSR TIME PERIOD 
BEING INDICATIVE OF MORE SEVERE 
CHF THAN A RELATIVELY SHORT CSR 
TIME PERIOD 



I 



IN RESPONSE TO EVALUATION OF 

SEVERITY OF CHF: 

CONTROL CHF THERAPY; AND 
RECORD DIAGNOSTIC DATA 



I 



TRACK PROGRESSION OF CHF BASED 
ON LONG-TERM CHANGES IN TIME 
PERIODICITY FOR CSR AND ADJUST 
THERAPY ACCORDINGLY 



FIG. 4 




FIG. 6 
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FIG. 9 
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CSR discrimination 



3 



DETECT WHEN PATIENT FALLS 
ASLEEP 



400 
4 



NO 




402 





MONITOR THORACIC IMPEDANCE (Z) 
AND UPDATE CSA/CHF DISCRIMINATION 
THRESHOLD (FIG. 10) 


1 ► 






CSR? 



YES 



DETECT ONSET OF CSR BASED ON 
BREATHING PATTERN DETECTED VIA 
THORACIC IMPEDANCE 



404 



406 



DETECT PERIODS OF APNEA AND 
DETERMINE DURATION 



I 



DETECT BURSTS OF BREATHING AND 
DETERMINE DURATION 



408 



YES 




AROUSAL? 



NO 



I 



410 



MONITOR FOR AROUSAL FROM SLEEP 
USING ACCELEROMETER 







DETERMINE TIME PERIOD FOR CSR 
BASED ON DURATION OF APNEA AND 
DURATION OF BURSTS OF BREATHING 


► 



412 



BELOW 




t 


422 


ABOVE 


THRESHOLD 




COMPARE TIME PERIOD AGAINST 




THRESHOLD 


+ 


424 


THRESHOLD TO DETERMINE SOURCE 


428 




CSR IS INDUCED BY 


OF CSR 


CSR IS INDUCED BY 


CSA 








CHF 



I 



426 



DELIVER CSR-CSA THERAPY 
(FIG. 12) 

I 



430 



E 



DELIVER CSR-CHF THERAPY 
(FIG. 13) 
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THRESHOLD DETERMINATION 



APPLY LOW PASS FILTER TO THORACIC 
IMPEDANCE SIGNALS 



432 



DIFFERENTIATE FILTERED SIGNAL 



I 



434 



DETECT ZERO CROSSING POINTS 



I 



436 



INTEGRATE THE DIFFERENTIATED 
SIGNAL BETWEEN ZERO CROSSING 
POINTS TO GENERATE A SET OF 
AMPLITUDE VALUES 



I 



438 



CALCULATE MOVING AVERAGE OF 
AMPLITUDE VALUES FOR USE AS CSA/ 
CHF DISCRIMINATION THRESHOLD 
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RETURN TO FIG. 9 



FIG. 11 



450 



LONG-TERM THERAPY: 

- APPLY DYNAMIC ATRIAL OVERDRIVE 
(DAO) PACING THERAPY IN AN 
ATTEMPT TO PREVENT CSA FROM RE- 
OCCURRING AND/OR 

- DELIVER CSA DRUG THERAPY VIA 
IMPLANTED DRUG PUMP 



SHORT-TERM THERAPY (APPLIED 
DURING INDIVIDUAL EPISODES OF 
CSA): 

- ACTIVATE IMPLANTED ALARM OR 
BEDSIDE ALARM TO WAKE PATIENT 
AND DISRUPT APNEA 




454 



RETURN TO FIG. 9 



0 



FIG. 12 



CHF THERAPY 



460 



462 



LONG-TERM THERAPY: 

- APPLY CARDIAC 

RESYNCHRONIZATION THERAPY (CRT) 
TO ADDRESS CHF 

- APPLY DYNAMIC ATRIAL OVERDRIVE 
(DAO) PACING THERAPY IN AN 
ATTEMPT TO PREVENT CSR FROM RE- 
OCCURRING AND/OR 

- DELIVER CHF DRUG THERAPY VIA 
IMPLANTED DRUG PUMP 



SHORT-TERM THERAPY (APPLIED 
DURING INDIVIDUAL EPISODES OF 
CSR): 

- ACTIVATE IMPLANTED ALARM OR 
BEDSIDE ALARM TO WAKE PATIENTS 
AND DISRUPT APNEA 
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RETURN TO FIG 



FIG. 13 



FIG. 14 



CHF SEVERITY EVALUATION 



DETECT WHEN PATIENT FALLS 
ASLEEP 




500 
•4 



NO 



502 



MONITOR THORACIC IMPEDANCE (Z) 



NO 

CSR? 
YES 




I 



DETECT ONSET OF CSR BASED ON 
BREATHING PATTERN DETECTED VIA 
THORACIC IMPEDANCE 



^5p 



DETECT PERIODS OF APNEA AND 
DETERMINE DURATION 



DETECT BURSTS OF BREATHING AND 
DETERMINE DURATION 



YES 




AROUSAL? 



NO 



T 
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508 



5.10 



MONITOR FOR AROUSAL FROM SLEEP 
USING ACCELEROMETER 



DETERMINE TIME PERIOD FOR CSR 
BASED ON DURATION OF APNEA AND 
DURATION OF BURSTS OF BREATHING 



I 



512 



514 



EVALUATE SEVERITY OF CHF BY 
COMPARING TIME PERIOD AGAINST 
RANGES OF VALUES INDICATIVE OF 
DIFFERENT DEGREES OF SEVERITY 



516 



CONTROL CHF THERAPY (FIG. 12) 
BASED ON CURRENT DEGREE OF 
SEVERITY 



518 



I 



TRACK PROGRESSION OF CHF BASED ON 
LONG-TERM CHANGES IN CHF SEVERITY 



